Rtul* (Genetics) *\c$ Sc^csr, fftw srtiT $<to ^ csf*fii chco®i 
ciwi «i»5)n *ife|erc<W3 »1«<Hta TOJOT I cNtwc*m «ilR^lcan ^1 dfa’llu «fk<w afafi) <RR£j 
otkst differ tot f^rafto i c^h iiov « orchis <Nf§c« t^r 1 %k i Rn ’tsi^fcr ’jj 

Rul iHMw R<fH *ih» ww ^Iw i *iN ■'I*}'*! $llw to '©Msi I ^RRwI^Rl 

^Rc«plc<ra HM1 afrTO <uHjI , wcic^i C^R R®tacis v 1^f'®, c^lc^lwN 'Q Rtci* aNflf*i<p 

*lfcr Tfwt z$ I ^f 4feg TO^F ^t RiFST SaiUlMd £l^%, iJlTOPw TOt ^ *I^T « ?GMpl* 

afom Pwait^ «HQ>9i^ ^iR^a -qsm w#r ti4R*i%ii to - to$t Fm to 'rot ^ tocth i 
Star apim, to$t #fero wr Rr$ to - «mt ji»i«i«m* ?wi Rwi%it atHr-RraHi ^ toott, 
Rc^ ^)y?l$ ujsmJI fftwRf'i ^I'olw 'oiIctVGI at^O^H TOt TOr i ^)ws «t*u 

c^cb <OTTTO TOt'olu'w njc»i 'olc’il "^1 iR^Ibm^p Rt*i ^wiIst'i <Ml TO i TORwlRsI 

RiRhjwhm awro ms to* ^jhR c^tc^ ftm ^51$ ?Rhnmm Rh 

WJlefM ^itw ‘TOH’ l 3RRulc*M lilfr % TO «|faRl*| T^t I SP^ 

(Biotechnology) TO»< 4RR**lc»wi »^pr TO 1 TMt I 

^tTOl 4 TOTtra 3^ «lK*llHl TO13T ^ CtfltTOBfR, flpT, RTO4 « TOTTO4 
'TOTOll TO^ I 09>lcTOerh, Rr, RTO4 « TOTOfl W ^llTOT TO>*r CS|f*IW W *1131*1! ClCUR. I 4 
TOitra R«lR'o i 

4*srom*ltfr Cl^«- 

• &lR12n> nHt®ciw c^H*i <uHit ^uc'o aifl^ i 

• f&flFM ci)c-^<i ac*l«r^)«'ol <uNjt s'sw *I13W i 

• CBfwfS^ R^Iji (Genetic Disorder) ^1?1*t « <p»iI*p*i ^fat WC? at?R l 

• ‘iJ^wc'ifD 4 ? ^R*lRn-qjHlT 9nw l 

• SJ1% « SfWi ca^^Ut apse's *113K I 

• cs*lPff. -i 5W ,> iNlRr < p a«h Rcd^'1 vsc.'s HRs I 

• c«fw1^ SlifPujiR*. « «iic3iicG-FMi»iRf«i T?p»r Rr3^t ^us ais*i i 

cawwm 

af^ a^8 c^wRR^ #w?r ^pf ttfimlDn ^1 ^55 aic^i 

C* 1CT3T ^Stl^F RSRkllltiW f%^t3I WJ31 ai^r | fteftl'M W R«l«fC'M 

’’•rt? «H31*t liTO^WCfl ^sjTPIt ^5t3T TJC^I ^31 1 4*JWlW Ctf1Wl»|i| I 







tot ww ftto i to# 8 Wl^ 31% *m caE*r #? i$# ctfiwiwiii «nw, toe*r <r# 

a«tl1'®fl m* C^tw W»!c»lloerl») 7 R?lTf totol 


« «1^T : C9lC>llC«rlC>M «T 1 to toltoa tot | srffcffc M»IMI»IC>M Cto ^ TO *Wt 

to i af^> ^to tot toEa* ctflt*ilw»ii, ^i>w <3Etoto!% to i cto R*i«ffw w 
ato carowm tom T^sttf Taw to to i to?r af^to mwiIEv* to i ato cato#& to# 


^MIW <to^$Rn*1l "TOT MNlfftb « 
Rfciett-M c#ew -ppitir ac®ja# ca 
wrtSifSww i 

totoi toit to wt carowrs 


»iwiw»ii i^Etostoa wia ^p» ■sffsri ^t$#tfto cm 

Etosto ctoiffo « tos#® to cto to, to to 
rctos tori c#ic>iioeric»M c*n$ifiBii&M ^ atrfc toto "at? 
i£)^ 5 t Tji^r *ji 3 | tot «ii^'s i Pp^ $fs aw i*# la^ caifim 


ctoTtoto 


ctotoi ato 


»l«le#tlc»w atowm : 03% ar% to fcfkasi caEaa caE^M* to atoc«^ <ro to i to?r 

<mtoto w*|M caEtosto *m, tomr toj <w cms\ caEtosto toimj caEtosim <Ea* 1 %^a% i 
iflft Ctflt*llC«rlTO CtoT caEtostoa*rr to I *<ft Ctflwleerl^wlw «ltUlWl*l (Autosome) to 

toi cm (^TO^toiw totaw x « Y totoatotototoa*i totaa at^% c^wim 

CStflST 8 fcfl> CatoEto Eto I TO to, tfSFKSt ^ift « Wto tol 

ton^toi to toto csrtto caErom « to tow toto toi <tor caErom i to 

cto toto caEtoto ctot XX toafto^ to cto toto caEtosto csfusia to# X 

« to# y (Mwn tor^ x y c* aj% to 1 ^rrnim ^r%i toEiwto toto ft* tor tow 
toretortotwto cto (^toEsEto toto i 


to-^i , %sr, ^'sr-io'sr 










Y c^iwicsrro 


C<sMCV||C'StlCVM *M*lPl4 

»lCi|lt'Brlt»M dM*lPl4 C*W PfllT <OT P)®f<S><J> <4pn&, Ctflt^T « ^THI I 


Pi® ft* 4^: Pi®fo4 4&s Tjwi^ *?n w- o>) fasrfsr 4i$i4ft®ft4 <xrf^ <xfr (*) 

(DNA) 

f®<xR<xi «flsr 1® «ifoMi$MifflBfjM> i ^ to wh 

'SI^ium PfcljtoiyM (^K^nwiw i «q vs^vjifDv® wt?r «ur foeAi *iiiPH> 

®Wf WfTO TOST I TO* (Wt 'Q?n^T « ^Hf¥r H*F R*«|3M «||R4H <MC°W IfrflPWl 
’1<H 1 ^ ^pllwlii) 'oilR^lww ®MJ i^i^t G'llc^®! ’jjl^lfl C’iCflRwi ^llw I <X|<pfi> f®«XJ*T»X| 

TO ’5^?Ic o 1S1 v lPlPl®fjP's£l$'!9 I «|C*1 < P , jC®ll P®fg > 'Q®l^'!J PlCJI *tf&Sj v ll®iPl®f<P'S®|^!9 <1C®1 I 

8|fcfl> <X1<P<PC<P Pl®f<P'8®|$\!» <1C®1 I 



Pifl-ii.8 : PSf^’QUl^'a 

1®<XR<X) «IC*ml Pil®S| *IOi>l I ^jlt>lc*il Plf®SI TjTO^ ^PT <PlilC J ll ^?T *ttl> ^1^*1 

^ ’'tTO 'Q <MC<IM> TOT I lt T#1^' ^Tt^l TO ^Glfl »il^cialceri •*p|«ic<p«1 ?TO"<afi> 4^ •*pM<P C®flw 

ctorfcefo 4w Pifefi m twr 1 1fc*rc<fl 4 ®Ppt, $rtfro *ii$<$iPm « qi$Pic«w 








(RNA) 

^ft ?#MiWsf44 4^ i «<# aPifflsfjM#^ c* fwr tm ~sm «rtw i ^ 

^r ^ Ttfam *r#r 'q wf5 *m att at?n aft© , am waa «#cjaio&H 

1^«iH«a?r i ^ aiSfaftfiM W4 ft§ *n?r<<H<fl-OT 

«n$f*ic*w atlas© ats? S&iitaa (U) i #tawiOT ^nswa^ fta awm aat- (i) artft aiw *n?waq 
(Messenger RNA at m RNA), (A) ?fl$c«ilCBfM«i (Ribosomal RNA at r RNA) ^a° (va) 

IfWta ^fia^as (Transfer RNA at t RNA) 


<2lt1l>iT : ^ C3tfta atSF I aat- ftc#ta « aa-ft#ta CSTtfl^T I 


«ast aft© sMfitap aaKf^eat ^iWf i 


'^JMpRira, W, 


'Q ^HIf*TT 


fllalilPl4 ’I 1 # «W aflaW ‘'TbGTTt ata I 


%a : s#a gjPIw «rom ^ «a Tsrtaar c^reafl a?*raft aas© # ^rm i snaat ^q c^ifl 
c4itiiioerit»M ffwr i cacsa asaafta ama «aw. atw taftt^ia fa#rcaa ^aasa aafsa atta 
TTtaitft® atwa wwi atarca ftstaMa aat •w-wni aift© aa i a©mt*t 

asaaft fwta ^asiafta wr asaafta cataa a^asa ^e aro i ii&otr ama 

CilCatfW aafta 4a ata ft?R fta I a^a^ft ^8 #Sta a?*ttaafta *Nft fata 4a *BT aTPl4 
atma^t ^aa i i^ob ceriaHwa a^aaspaaia cattar £aft#ja Mtaa 44ata twa ^rPijr caa i 
c4iciiic«tic»M «noit ar^ft© atta w?it fta at a'Ptafta 4' aa i #aspts©a <aftsna faaw as^ 
fta I 44C4llt ■«J|4CUI&||, ataMta taN TjftalSt #at^ Wtfaat CSK4 ^ 4BT t¥fK afcpp, 
fanta mui^i^i atft, ftfa ^©itfa, iHwh ^ ^sf% ^©iw 

Wsffl 


acui^w af^^r (prti «q w$ m\ ^r i 

^Jt^PQW «flw>ul44wnj (ib88) ftSwlFUll CWM ^4lSl P)®CWl44l>l <IJ!i29i(lfl s1l>UilPl4 

(RTSRT-catl^T, ^r, TP# <£TC* 4slt*H I 3^)405 &M*\ ^fWf^ 3SN3T 

^©mt w ^m© IsftrepRr ^rw Tpaf^s i 





3®R 1^3*13 ^1'olw 3*M»1'o EsRij’Jt'ilw ■Hfls'o) 3*JR ->i^lPi>8 <pcs i 1^3*13 H<p*i *m1*ifVolc3 

^R»l<0rM3 (Self duplication) ^1?JT TOT 1&»pv ^ *lilc>ll *rfte 33 I 3Stt3 33*fr 1&3R3 
'ar^c'otH £*5R'33' , 3ft> 3^pT^I •vg'i'dw ^3> zil^'Dl ’q*Jc'o ®flE3 r 33*1>1 ’jsl'©*i 'Q 3^51 •^prf^3*T3 *11^ 
313 vc“i zfFffi 3^*1 f$3*T3 ^ 33 '535 'sriplPl I %3*T3 'ocjps *ftw ^k<ra 

^Rcijs »liW«<P 3)*m"ll ’ifil^'oi ^5tt ^raft's 33*. v ta < T«) zRwi TOltita I 

3 * 1# 31331 31 victim wir ' sr cro «nro 3131 caroraR, %333 « 

^313333 33 ^ ^Rf^T^R 1 2WR ^RRR f&3 33 1 1^333 33 ^**1 RtHs «i)c33 &lRRi<p 

(RRwJjfl 3^3 313^, *jlc<P Rr*1 m 33 I 313333 ^1c 33 (IsPl'Sj PlilflM < PSC'® f&333 C3* 3l3fc3J < PC15 1 
otMIwR %333 « ^133313* *Tl3*t 3*GT 3133 R*llw I M»lt»lltwl»l %333 'Q ^13333 C3* *Ml»l1ll 33*1 
3*GT f^5l-3t*5t C*lE3* 'SlC'M 3**13G1 RgT TTT5T I C3*l3 R«|ert*W »JlWllfi54* Slfonlfl 3HJW 3*?l*li^3 

4 3131 vjisjK'o 31t^ I (X| <p1hc* 1 ca»lc*)icBfRc<p nvNR* ffcf% 3GT 'siNJlfil'* ^31 33 I 

l&flFM cT}^S 

*PR wlcil toIci* Pl^ « 31^ Rgt RwR 33 I ^®I3T C^ 3ft c<plcil >«liw ^ol3 3SR Rmm 
3tft 3*G1, ^33 ft333 d>3> m 3 33G13 foil «^»j|C'1 f*Hfe 3*31 313 I ft333 d>3> 3*313 333 ft*5l, 
*il'sl 'Q V5*1 Rl'»’ 33 TO fo"|<| 33* 3J33)3 qlsl ftl%3 (C»jS<pR) 

*Rl C3Q31 33 1 3CWtRtGf ftt?13 C3S3* Plot, *ll'®l 'Q ^It'W f&3*T3-3 3^fi» 1§3I (c3l<pl5 1 »l) SRSfo •9«| 
33 *iR1 33W3 3Rt3f^ 3l3t I 3333 »islc*ifl %3*T3 33 f&dJ3 *l1c3 Pt'oRt'o|3 1^3*T3 lbC3fl 

^IW f^IRlCHl 33 33*. 3f^ 2113 <to% f^PT 3R3T 3t3, 1 3l3Gf <R »WIW3 tW3 Pl'iRI^I 

(Biological Parents) 3^ f^T®T 3l*5T R^lw *l*tT 3*31 33 1 

»il^c<wi 1^J^I®1T 

f&R'Rt Raak'l 3RC33 wwlb^* 1^*?RI3 <fhic*l mM’JotI 33*1^ »wc*ls ft33 1 'SM 3^3lGT erRI 
1ta3 3 CBffl’jGlT H^>IC3 Hl'filPl'il <PlC3* >WRt*t3 3C3I WlPl« 33 33^ #1 33G13 OTG#3* 1^(*?R13 
^1flC*1 CSW*Jc«ll 3d> I 3 cal*f*lOTl 3Uc® *I1G1 PijjRR*®’ ^IscH- 
i. v l«n> IwciHi^T Rrc»w R'as ■*lR^'»c»i«i «j»u 
3. M»lWl»R ^13^^31^33^11 
«. M*l«HiefH*13 C^IGTT Win AR 31 ^33RJ 

8. 3ImiiPr C3*l3 t3®lw^3 ?m «lC3lwWI*i ca*lC3tPBfk33 ^^3*3*1 (Non-disjuntion) 31 
3l>l3 Bf*l> 


S'lWl^ 3*13^13 SHJ >J1^C33 C3 3*fl*1'® MlH^Wl ^f^33^5i3 3*C33*Ul PlCb 3*31 3Plt- 
i. PiR»i CT3 (Sickle cell) C3T3 : 3RJ33 W ^f*t^Pl3 3 C3fflfi> 33 30^ l*i5dJHc»ifl W1 1 ^I'olR-*? 
C*llR® 3^ 3*PR*t*ljFll3 'alibi's 3jHBT I PlR^i C^IGBT C^PC3 C®llR'® <pR<p1’^»ilfl 'ail^R R^Jil 3*k®3 
TO 33 1 W3 <R*T*jM iWHIPI^WICb 2lR>3*«|^V8| 3*GT 33*. (RC33 (R3jW % 3PtT '3^o 
33 1 33I®1 <RC3 3^TO C*P IT <R3 1 3*13*1, 3$ W^l W ^5 C5Q& 313 W ^5 (PllRff W 



■tf'fatfc^aaati 

ahlwa'a «W (Huntington's Disease) : 3 flTl 4 lf& aa v t«n5 faSaHws •vIscH I ^ GflE*t af^ 
fapac'st to ?m at i *1 ikaa caPt^aia awr ^nm aaiia a^rst cata ata iqa* TOStoa umPi* 
vol5wl*u 1 $ ^wj *[^j act I 4 cnHf&s •rrH 'aitftd an*i t>f$M asmls 'JcR d^M "His at I 

'sm^nf^pr cana Rtoc*m aaa totow to cafcaiaata coital wia-jtan ca crot ^a# rensia 
cantrota ijfiJa vswfc to# cro ^aa* at aca ca crot caaps- aw ata i 4 ^taro* aa- 
RwtaTOi ca crot <oa# ftna opictoicw aa-te^Ria ata^r m^aiM wipr w caat 
c*t?t, ^stop Piic\ah aw i 

vs. wl&V*! Pi * hb)I * j (Down's Syndrome) : at^paa ai^a wltalwltas aa-lw*i«tfc , lc , w TOf Oita 
aa i vawa croa aret ^at, at^ '5 ti*i>t, Rt^t aat, ^i«*i i wi cafe aa i vaat a4i^1«a ^ ahPi<? 
^laataiDaaai 

8. IH^wa^Pt PHOhla (Klinefelter's Syndrome): 4 OH*# at^TT TO CffttTOttaa 

ftaatwroa tow ^ aa i to ^alDa c * tea xy croaiwia at^re to lire# x 
crorota ats? aa w <3$># aa xxy croatosta ftp# i f&PiwalBida ftaea ftp# ai*maa 
acaj vaa^a “siNsiR^ ^jpaa ca <j|Rj<p taftatj^pat ataa aawa ^$t aic<p at i vacaa a*&aa *|a a#“t aa 
w $m»Jcti a*s toiow aa i TOa^Paasa vnaiTOttaai 

<t. El^ta’a Piioala (Turner's Syndrome) : 4 Git*# aiftcaa to f cTOatWftcaa aa-ftaTOtcaa 
aa <aa^ ^teata# aa XX- vsta afta^ X cstcatosta RP# 1 ^ aacaa ^k*iis* aa <aa^ 
TOaai^^Waai ’jfatw^aaja ot ^ a « «mh «icTO Rto ad? at i tot v^ata^otaa i 

sior aPfe ona*jM atst 0 atacaa to-Phto ftrcaa tow to^wi frPiwJja stro a# atop onae 
aatcroTOi vspta ftrtaa cro#a x-1»t^, c*imiIU Y-1»Vi?P5 1 x-^i^f^^xcancronca 
TO, Y epical »lw TO at i 4 ^ta 'aRaw crot sflag 3^a i ^5tt taPlcaJjn sron a# ^ 
aRroa catcat«rR*tta aaaja i *w«ca y-%® ^ ^apa a^iR's aa i TOt, aRatwa y 

c# leaioiia TO at i orot otot cto caar- 1 ®i^ ^f%atft atfta aa*a qsm&\ 'MRmJjs! stw 
a#, ^an?n aiaa* aa i 

Rh to^IU ataatR^t- 

zi'ajj R*t- ca Rrc*w tsRwjs stanaa# at i 
8p#1^fa- ca Rrcaa ta^t^ja swtaaitt i 
catcawR’lta- aaa ^ 3^5 f®?a ^aat tj# sp# %a <fla t atca atca* i 
aaa ^ %caa vaa# «iafl(U sp# aa i 



CT9T- PlWb WUt C'T’fl CW PftRI C^Wl C'PlH'^WT- 



wr 

^rst 

RR^ ^ 1 % di^j dM 


51*®'0'tsC*1 'OI^I'OlR’V R^ICW < PlStH T'Ot(J»i '0|Rsl*( 

■^1 (dt® ’ftfei dtor 


>q|»4ijR i '0 'ai^jdRR 

fll'MMI 

utw client RfR»i "dflJ ^ic^^ndirmr 

'oidR-q 1 «ul5R' 

'scdlD^ ^r ^R^it 

qco'il^ 2lc<p|*il 

qftcMMcw 

C^j«t5b WlfPW 

^T^lftr ^^'olc 4 i lipp C^tr^t _3 Tt t Tt 5®T 



*jh-^°uls R'tSR' 

C^lPr^l^ST, *T*t C^TM ^851 1 


'sdw nR's t®rt*ifi>’ < p Rjpol *|wl« crntftof sRis s»lacH *jRms cjtH Rj|'®l n'Ul'o ’lies I siw 

'teli R<?*iH dtor l 5 hR, , <pjhls, ^icsM $«j|R C3TWQ 3HT *ltw I 


^rfasi^'Q oetcifta $ftProlfik 

UbiMfl mc\ js^ R^uUi «nijic^tsi ^ dRfii's i ^ ann*t '»nc*i o’tw 1 

'toj'sIa R'pitHs «ii^m *jI*^ <ihi<w ^R*i c?p? ^i3l ^1<i*i<iM'i i 3j ede^ d^%?r 

1 ^ia*t cd«i«. *1 I^ihi ^ ^ ?ro$ sjiR^i 1 lirstw 

dsn*# FRIdm* "spo Rhj ^?r d^f&jj *jlinl l '•iw x3 0t , l cdw» *j|^i "spf, Riilfi, Rjw»i, hiS^TD d^R 
©sdNi <pwc^ «i^|5R ^T ^jIcBfiRlw ^Iot *ilRtn l *sri dsr tdt<p RR^ «i'Jj5)ws <pfoW>c<p ^lw *ilRtn 
Pur CTO5 ddl »d»i<j<p»ulcd *^pT •^pT^ll'i'i «fR d^fos , oM*m > d^lfo ^flW *i“^® dw<HI 

^RR*iw ^ ^ Stilf5« #>r sHtffcw RRjplM dSMlfib -*m efc dm 

>jh^*uicm M win ^sr &rm fcsfar #d m ^ 1 a^ 

^ , «j'a ^WSt OTSUt W l ^»Ed «ilMR<pta National Science Foundation dW »wwlapil91 «r)<*£Rf& 
aaw^Td iii«M<Mjlc t ta SwlJ #k ai^RRyui, cwr- df «rRwiyw cd^ti 'BdMwd Pwft'a 4Jd$Jd 1 
at, Pbwt, ai'S^fD, d*f, afar $«ift i^dlan «rH s^j&i wri ®dsj^(&w ^rcdT#d d’jf&dFi^ajtffa 
d'dt^ri »i«ajR» ' oimRs* *RR«|c»w dlst #d a>^s w sffa ^c6c^, ®i w <w\ ^tr d^ 1 

^i®R^ '5|E^ ^rt^Pw ^1^ dyj^ R^ITJ R<iwi ^i i i^ii 1 ^Nl~ 
i . , «i , ^51^ Rwii 
fb-'y ^H&ls 
Rr*i dc^H*i 





















2JJJ^ Rffo tofc Rouw *135 fcfrt «WJI*P* lilt 

*tWtfi> fate *tjFr tow* I 

wcifi><*» $farf*i«lGk 

sxHIyII^s vHlik*is sd^I^, aMIsRs* *lin viR^ PumtHs 'o(lR^>'o *lsi 

Re»i^lst 'm to to 'srt ’3$ <nw*i i ^Btstt «ik<wi ' 5 w a r R*i$ ^R w»tr 

*H°r*i<p »Br I »a '©M*iR Wf toft's ^c®Tt tor sJc < ?H*i •tfCT '^RRealc'is ^ "tWt I '4<J s f& 
c«^ <ipi sfi> fflfa to r^r# *& yw tost 1%^ 4rcfi> #r ^Hte&w c^torc^ to 
idwH»l (Genetic engineering) RR I «W TOW »IWBlM TO Rift *lto* R^R £rPN5j 
w crot #to toR4 m vfljiwiw to ac#m rot i 4$ to cr c41 m i»i^w rrjot 
uhles rr 'slew <*wgjj R^Rc'rfc tor»M c^M*r ^c*i i R<pR)c»rC %4 »m c^Hr ^rrrr ■?« 

IfciiFM ^“JR C^ti> 'oiHIll «PCfl ^RJ iflRfT> f&iRifl 'si'jc'o ajl«nHc*ifl <?C®1 CR •I'J'I 

toR4 ^ rt, i©rc^ R^RjC'fG toR4 rot i R^Rjc-rG tow frsfiR R^Ric-rG 
%t$Rt$ SpjJ^RT toTC3 s tf"RRRt RR I 

id^ws ^CQ RRRIR «Kfl tfl<p«wic»w -qjIcBRiit RR TOT Escheretia coli I ^ <ul<!SR*iR 'Q*R ^lOTR'tt *Kfl 
terMlS* ^PiiilRviiw c#i ® t «ilR^® RTO I teftnlU^ SISfRArT f^Rwfc toR4 sfljfo 

Rtfr -^5 qMsJtll '5R 4 HM R^ R’Rjlf RRt ^R- 

i . sWW RTaf «rfa OTE^ <p|R*ra ^ ^R* <m 1 RR I viRRR ^ eTlc'W <jK<p RT 

41lftilM tow RJlARlIM JJIerRto tow ^ RRt RR I aiSf^ RP5 RJl&ftul CRROTR 
c^lc*j|wlc*w RT^CT ^Iw^rD -^vsq »Tifl nR'o|efc»i I 

^.. 4 ‘TtW jllsrR 1 * liRt. 'PTt'oT RcR *5S ws '5st^ii> < p ((fliwri^) qlfll ^Rs'o ^jJT 

■^T I "*!l^T'%tfl»T'fl?T <^PR c^icil «j<pfDos fSr«lTD I 

vs. 4 ‘fCT "ll^er *lN<P vfl^RsC'lfl vflwl^ ^RT ' 5 TW C^ JIWPpS' i*BT S'RJ'O 2ltw 
^r*H wt ^ i ®rto«r ^liR 'sipat ?m ’ws i *rc®r tow 

jjiorf^ivb ^ 3lerf$lto»jwi ®i1^vs vs|<fl I 

8. our viit ai^to^ 5h<pflc»i“H ^icaRiiiu stm rrk ~ s $ i ®ito 

cto awr 44 Ichm Bw«mc»mh rri Bwmwimh to 1®r to (R 
<ul<pci>R*il RT 'wlcsfl ncij v»lc^ ShiwR^ ^c*i i 

<?. viR% ^JltaRillW ^ Wt v!W 1®R R^5R# <Jl^RulC^ 

i, Ri^ w i to r^r# <ui<!»Rui^wr Rjm i «i6tRT ?$, ^ ^ to 
ca»lR\, m vw Rft'w <pp| M ?$ i <pI1?N*vb tsPi^Ji RT Rtcia 

x)i>k*ii ^?r i 





h'Mr 



DNA-TllSifTO 



far*i 


g Q 5h<Hit»ph sll^filii fsJ<pRn.*n> 

I DNA «JlwiifillllW( 




<plI^»p'o f©r*i C<PM 


saiffo* dPt^T 4^ #*t w ^ i^r #<*, ^ ^ ^siwfa 'srsstw «ferHc*M wr i 

^’jc^iis 2t^1% ^?r »jc,'oi i 4^115 ^r i£)^»jt^, C4 > i^ ifl<pfl»»ii<ii c^n Svife 

*jr ^°s CTflpjRi si^t% ^ctictst to ^ w c$r ^w i <mt8%rr, M^i 

wP bt «w csfitemr <sro, W ^jPa w cgsi% aiat i c«rwflJ* W^iterer cro 

a«ii«MMi« <& iwt fowa 'aflfta afoftPr fcsft w ^ i ^wrr^r <^ro 

ftmstw *iht*« caw R«i®h ^ififer <*iw a«at ^r ^ Witt <aa»$ aawa ww, «naw 

c<pic*il ' 5 f^R iBfo'T Rs^t strata 'si^f 'qc‘i'9 ^, v ih r i < p^l'Q cg»iRx. ^tw ’iRfB's i c<piR^%^ qawa 

aai m- 






<4^ RfCis 'SPMT •R S3 T fcsft <p«ilc<p fa*i CfFlf'fcROT I Era (rfR 


C^PT cjplfa- ii|<?^, c<Plc<W #i<pc»ja <R*R ^)R> toIwp C^PT CjFlt^R <IC®1 1 

v». t#lf*K- ’SH3T ^rfa RWl'® 'j^ <W Rf «r)<i frof?|?T «?)<} CjPtf'R <K®1 1 

^f%t*ET c^ctii ^s|W «r , ic*w C3 5 t*T I *jc*il«rl5.c’1llb<p W <31^ w*lCSI?r 

C5*H I 


^P3% Hf*T 2Rf%?T TOT W ai%r WWW Tpsjef ftBfriiHt* CTT ^FGT C»ft 31% 

PlW-f© f^4j|<lCVo ^HC«r4^ ^ TOT I CIWlHW WfeftilW W& WR <jtf 

PiM<pf » 1%4ii<0r Wsfriiww wirr tot to i ^ffc^<^<R2fi%^TOW^^ - 5tfTO'ra 
to i tsR c«®t to^; ^fa%r sw^ w 9 !# 2(1%, r( ^N?w ci^pR ($& c^r tot *«i«, i 

^ C^lf*iK 2Rj^ RRTO <pcs t^r, %C'»1I 3 1, *l^[ 'Q ^ 4' 5 H fa <lhs *$3 CjPH <wil I ^jsT, 

v»Pi *il»j<p cwjpl, <ih<i Ziyi's t{plPr«.iis ’fir RwI^cito ^f<5 "STR^TO 'Q’fiT I 4 zifafilfiJ 
TO, '©l^ $P®I»IC«1T RR>jj Sjp OT'T'SJt^lR^ CjPH ^nR zlfasl «ll$»1 <P« PlR 1 ^ «P« C3E*|C^ I 



i 




C$lfa<tiM 4* -HNlfa* 2f5R : 2fl%T CjMfafc* <W tWRsffc© <3%^ I (RTO, 





s)^ 

cto atoi a’jwsr wiRr to cw wtcat totf ^ asR to m aw hiipm witoia 
fS«M<qil aww l tfPta <*RT t'il^ < P'8t Pic* R^ 5ci« I t*il^^»'»l a^*]c»ita '*TC*0‘— 

2 W*ro ac^ cjpiPr ^ctj ^RiA asat R^R aaa as> 'sifl yrf^PF ^ cs»i*i ^.c's yreaT 

aj%a 4jfot^i awt aca, atfc wm aca i <stoca wta aca ^ a)sata Rajrla $aa 
ataito msm^Ri aRa tor, ^aa a^s ataa at araacato wfi wiftoa aaa awar 
aiaR i wiRr wi^o R 1 ^ 3f«>j<f ^ aca, aat *jic«sa at a?R ^raJt afto^t at toaw a)saia 
^Hwpi c^r i »)Hs wiRr aca stfRa saa iw ar? asc^m i ahbH »ii^ws ^j^ixtHs *<tv®, a4 
ata R«h iW'iffi aSfto 'o^Hi'ii c*rc 5 T'5®TT SR\8 i 

*j|^c««i cjplPrc aM a3lij ^“IRchi 'Q*fir '33JW*t I ifllJt ^'OJ OT, «llfl<U vS^MJlC^W Pt^ (I'TOJ atW cat^a 
caw caa <mifl aa ^psur cafaw c&Mc*ii aiaR i aaata.af^a awt afta a^f^ I5<p waa isa ataiffa 
a%i ^ TOtcaa TO are, w «fla^ tort to? *r* caw nhaetiRs a»*Dtca to a^w a*tre 
aiatcati 


Slt% 'Q \5far ®nhc.*i Rfi zl^ijifl <uaaja 

to actor aorta to at% ®«nwa w totto aata tfto area totto tots 
aorwa i ^sia$ wr are towto to (at% ^aar fcf%a) i fiirorto to fca»itaMa awffcw 
jjfrcsfcatoapr i 

aimtort caw ^ a*ca « tow ai%r cro Bwwto to aart aia aorwi to 
croto $ftoaltoaa alar ®«ito 3atoto to a^a a«taar^R> a^cawi ^ftcro ^ «jR*itto 
a>jcaa ataca SlawwRa a^pstca TOcaa at^paj aor >qcac^i totoffe toa*fl « 
at^wt^awapta wHa acata a^ Stawf'W ^a §®aa "^at aa i 

JShwto ai% : at^caa to tola a’al^w $jca aca*r ^tor aaa Sirorto <5aataa aia 
aero, at atoa «uitol'H«i M' ^aw a^ai <w$ a^tto» fiiroto aaitoj, cs®r, ajaa, 
^aa, atR« at^^aataaaanaorcai 

5tawRa : to ac#tcaa atajca toaa aH®*r af&or caaa ®f%a ^ aat aa, ca^catw 
Stoto $f%a aw i totoffe toa^ ctor aorta to ^ra*f& anto© to teftawwa wtcaa 
catcBtatroacaaasatcataai 

« «ia^) toiw 3siac«fto €to atos to awt, 'stoa, airiito « ^aw aR>wt% to 
^ataa aat w i M^r, aaat^st, aar, att^twa « asfotororta a«r©t cm^tRai aair w aero 
ShwRa» ®1%a to i a^oata aaa a^s ala 'bol^a awt ®1%a aartf^w ^ atoiaa^a aorta ^?rt 
aorwi (flaacaraorca- forest, ^taw, 'aiT[, w^a.^tatto, aatto, aar.^ar, afei.am, 



*nta®r, ■yrr, rtca, aia, aa, a*|ft i BiawPi* iforcBT $naa w am EwcUm ^ ^om 

slliwh vsl l ’5^'®l5. *TO, •fl ’Jwlw* R°im Hick'll iflm *jw*lws aR^H s*fll ^.wic^ I 


^R S*jijc*i eTls 

Nl«lC^ '^*D'8>J SM^T C>ilPH» bill'll ataj I R>$ ^lf*T® W*PTC?OT ftw aftska atWJ 

wa am ftmt ^teica ami $aama ajaaiR* vmai «&imi am ^sr ftta ?m ^Rfto© 

d*ich <iPF 'aic’qlR'o | ifl ercfin ^.ll'otilfl Rwca «ilR'$e «?)a d«jjfoi dc^M I 


^R \5;jflc*i ca^ia ®rla ilnl^t's a-aR> < u < ^'s aa, c^cata atRpaf n^*i 1 C^TSflT ^t*il : 

i. fB^r ^Hblfl : 4 ^I'&t'fi (BRc^a a^a%r «io »la ^atj pph ^ a, aas, am '&i«$R'a dials' Rftjj 

*wr S'silR Wifi's ^TMt'T arnica w ’^lai'l^g « PmR'fl aRcaca 'mata mrt ~s$ i a^aMwa w 

4aa 'STBl^ c^s ^bldt I 4aa q^MM awwlU *lw ’ifiMtl 

^ affm $ftta aR*n» ^?r i q* efUi'iia P^fo© aRtaca aiRfawqita aia aia mfare m\ 

<mI »1HW aj <Ua^lfl < PCS I 


qR^ «mm^H fcfiwfl aim ^R> : ca>kal am SRo-t* fta ^aft $f%ca aftajaa qoi Rmt 
«lw* ’lira' ar R*uicaa aRa'sa afi>Br bjIoo« ts%r ?jR> aat aia i <jmta am, *f*r, 
-k»u* qRa* «p»ii^h 5 jp erba S«hi mit ^wjcs* I 

o. *I^t+fS ’*n*T fcjjuw : ®?la 3^^ sfcflN aka 3t% « 5fii«r1's Q-qjlPw *1^, ^f, ^'ojlRs 

^^r^ir^pj^TO pm- ^tsiaRiiuj cs®m c®rmw is^iM ^tmi <^ot?r to 

a^?T Tjwrsr ^nsmn «ijiRiwi 'smf^ ^fSB^iSl %^r wi&a ^toi 

<ft*i ^lu Rww ^ ’sM C^lt c'9'bls c*iN S^'»*jk*is ^HIs C*T®?lt 

zJc4j|«r»i I 

8. ^“IBJ : 'wR m™ ^CVJC*1i1 Resl^l C , ilt"'S*1 *l1w | fl 5 F ^*)C*W 

^rlm 5'«is r i < ?wc^ r i i iart^ IwbiR'i A ,, i^ r ^ i 

<t. ffetJlPh ^1?T V$5 : bpsjf^ C-^IWfl 4 3 F f T 5 r CBfWlU^JlRl % f iS«HH 

R>iJiRm ft, ftBr ^jiwiIBh « ^oifts ^it^m ^rtwi 4$ ^utm mute 
WtlPr «lfol Cfl^CTM wi^wn ^ wi i 

p^»r di^ : TO»t, mtr ^s#r 

ftirac* f C3$?n$* r cB^w (sit) ^qt w ft?ra*r w ^ i «fT*iH, ftftPm, 

t^iwwt, ^tftn si^ft c*kh ^ asft? i ^rwiwcin mNstcsr ^ftjs aa^ 

a^mt aft^w ^wr k®i% caww a^Jte fttiapM aim acamtt 


4*CJHI 



°l. El*lC«fPW % liRifl C#t*r 2J0IW W ^OJR, ^RT *Pfe SfllT <bofi> 

$f%0 sJerlT^oo I 4?T "*IMI suj«, '©hl<p, iJwcUl, ftf?* ^1% C"^, ^pft, ^hh»R, ^nt f 

-wiRh, vs*, *m, *im, ^it, rtn, ^s^st, c*tm, ^w»r, jm#, far «rR *t*r, a$ ^r 

i 4«p? it «fswr, astern, -auftfan « -m* afaaftr ^ ch crot *itow c*iwRn 

^c'o I 



afe'W « raids "(wl wcv?^ t>c»ic*| 4 wwnto 0Js Itiftvil Rwl^lal #a 

'jlsl '&*PT Rwu Sjjl'a 'tifljciicss, | ?mWP cuM— ■ ^jlR "HtoTOicHs 'HMffllR 'SR adyf&a "JltajW '&W 

fc^iihwa sfoaT teftoiwi $£««, i Piet \*w OTeur^pit i 

J> . '®jl < pPi'i : •*r®»ilc*i SR sTC^faT aduiW <Kfl ^jH^olw RI®j{ 'ojl^R*i "at Ssrtli'i 

TOt ^5TO CT^WT COIR'S, TOT, 3T*T, « Rf%^ WtW CalCfa <3mt Sjfaata^ faflta ^1^8 

$i , tlswi , i tevHin : $,*tlsc<Pfl*i «tRpw sHa Rw ’IjBjp’Jjt t(M 'siRaHa ^wmJ ^0^0 c2Jlfi>H 

*tffca (£i ten hi nit c'tRSi <arc*ft afotai* 4144411 ^»ji ^tw i siwH«i anrm w 

^iRRo*? faRj<p 5 .*tJIsc<ps*i SvIR'i <wil »mw I wrllUftfiR isrcr fiifas'ilfl iSW. 

^jwacaiSilwac* hmR^im $$mumh auiw *« faiatMam c^em^r i 


«. wvm s Rf%0 aataH aar- ^uiimIU^ caicfa Sh^Rh, cas -^faa win $®jiR 
iB’WH #14 <^T^ s f& ScsMmMj fa* I SR ad^s »)hjc»j *st*ih ^TftJ 44*. Etta's 

'^T'lC'S'l 


8. 'sulRRltlllflR* 

<f W ^I'BflcSS'Q 

c*ivlc<nlc'HtR»i ^jtl^slctitfb*? I 



^ S!^% « 
I TOJ #W<IWMJ C’lRRPR « 


<t. 4«wl^*l : ^14 »iwl« WlCHS IBIWlIu «^W}T S’dhh l^iHiBrl^, CWT- 

«IJI viewer, csaiHJtnef « «H^Br, (fo t 9 Dtn^ > ^ «1t^ oft* <pI^Ph ^ 

*falft *1^ ?n^lt Slf^T spins’ ^1^8 ^T; RfllWfl fia^lPH ^ 

Sl^il wld « ^|Bf1flBf1>0 I 

'b. iJt*iwR^ «^r : SHterR* sn% '*it*rrc*r ^f, w « ^r c°te? 

zlcnl«f^l^ '°il^sH <wil ^T I (hc<p <Hnfc <ic*i l 

^s mvsz ^ to w (i) ^?im, (^o 0 ^ R^iimMj ^at ^ (o) cm 

site# asst 1 Si*iwR^ cwst 1 tw af^ ftfcm w m ’rt® R^uk 


"3ih<p| iuRJQ'iPh cshIBh 'teat al?r i ckiiTDcha 'si'bIm ^^wltcaat ataa* *ilfll'«i < p cstFla aa i Rr 
atajta os^lwwa aiR “(31 ww ’’W^r-^Rf auftaiw gift's a<aT wica. i bRfh aiR« 

*il^c<w ^,sc»jh •ic’pj IHwPi < p ^ v5’»H»i »i<p*i ^caw, I 'B'dlR'o ^caw.fibiCBiFw aT*M I 

^ 'Wpm ijw ateat ata toa ^nrc=nr csttffct at arafr a^ *tfaca awhiR gcaifta' caw 
ai^awa’^taGn j»rotPm< a^vStHwa atajta aiapw ^ataa^faia atwatta ai^wa ar$><ic v a?r , 5i% 
sKat«f% catfila, •uuntJiwRi'e «irsnr atc^ i 

<JWJ<U<IVS q<y : fac* ^Jtaa flata HI'S! 1 >aa *IGP£ flcticsj, , af*M 'Q 

c«'al l qcls •'wl^iR *il*ilRa ai^*wo ija eJw Rf®;| zj<jl^n *dljt»i Tjj^erh® q^ilR fr®R ^»sl aa" I 
CW- CaR* ataa, afaa, a$ ^«j|R ail^l*^ a<at ^a | Tjsraflff ftsRfl aRT 

Sl^ffca qjflt «lHI < Ul<Kl>Rill aiaaja <Pfll ^.C 1 ^ I PlCjj '^ert'® QaJ ftaR aRt^ ^C’PCH 

a4*il <roi ^wt I 

i.aiaa : aWR Rtn « ^ta^faaaitaaRtaq aji&Rai cacar$sa*|' 4 i«<Rc<m atst i 

‘‘if^Sf : aNcifl RR ’IflS fa<3t »)Rw* TJf RCa* *lfaa ft®R <Ml ^T I *lfaa <!«Ros "lltoCbRal 
fa<at ^ata* sfcata a<at aa - i aPicaa ^ta, a^ « ac*ia 'ala'avj ad> i afaa ^aihc-w 

<ef»U ^'®|R, 3PR, C'illfl'Ul'O 'Q ^jSSlwtJ R'<||'8 I (fl$ *jlc»ffl *lfaa ^‘s’lt'R W «?R 

«. "ul^ciJler ataa* *T#T mm caca* at pert's) « ah«j<u Rf«^ <ulc9(«l^l zic«l»t ^QT 

^tt^R w^Iiti -IJI^ 'siJlPfb 4il4ciJR«l T3c*nr w’rfB' ^ r ^ ^csr i 

(iifpoa 'ulB < ? «ulf»iw <jj1cBR«i 1 «ilw •qj^ls ^St I ^ ’JflT^pRT 


m, ^M?r, ^*1, ^ 'suiPG^ c<ic^ «j*Mifl» 1I TO ^ar ^r <Rrfw 

CbC^S qjfll I 


zicijW <?w <pcs»iPi<p &G Pij^I— 



c^cshRf (Serology) dJ 3 ^ ^lat *ii^«fl iw, 'fW ^ "ihiw» fBR*'® ^i?r Rc3a*t ^lat 

'=( v lal^lc<p "l»it\S ‘wil ’^5’ l 


^Rat ^ 9 rte Rr sdwhq voa anit*t « «mhih ^tsjpsj at 'siiwib'ti ay*iia ^*irt ^i®tq 2fc#ta 
sfcaia asca **R®»uH toa awt” ^ atarca aHacic^a Rf«^ ca^tcatwtca Rn^wla 









'S W*! WHt I <4?T <pc«i •s^T^®<P'sq f®MC<p <Kfl ^ tw*T SlfonPR <Pfil 

m i 4wf5FT<?i?nf’t'^t 5 r i 






i. 


<?m 


«t. 


88 1 l> 


*. caFtwt^iw ct wtf^pp wf «rtcwt^m- 

i. « *fft«'lwf*l*ll>l 

ii. £PH^«'S|Jt*lwPnil>l 

iii. <WMPlfl|v| « ^ITt^ter 

Rimi t<phf 5 *i$<p? 

i « ii *L ii « iii 

*t. i 'Q iii ^r. i, ii « iii 

f*ttRT « « 8 •??, 2|t?Jtr Tff'Q : 





DNA 

«t. csFtwn^fN 




RNA 

ftvsQp'QeflTf 



«r. b 

D 


8. ta* 

A 

«t. c 


i. 


fas* f^30 <7N ^ ^s?r i 



RNA isrt <3pT ^ f^f i 

< DNA I 

*t. ^ C<P|W1 C^CH '8 9 R^ ^ I 

^T. A C 4? 'Sfl*)T C<Phfi5 ^ | 

*iw ^itcsr c^is© *rnr i <^Nti7T ot "Scsro^f, vw*$, ^bt, c’fc’m 
®l«flfa* CPf^ « CSWifoT'Rl^ I ft® *Tf« fcfaTWlT C?Tffite^5 I 

<7f ^5fa Wfifst tfRf ^Cf <MMH, f®R Sfljjfc WH 

<p*ll ^(.il (.?” I 

^5. R'Slip^M <pIc<p ^c®i ? 

< (SiIVkam csN^»rc®#t^ii*? 

*t. ^Urt^S 8|<|f'3»fS ^iNjt ^ | 

^T. fcfafas 8^3% ^TfsflTT 4l«lw ^TW© «y.*ic^? ^ i 



